Objectives-To determine whether fibroblasts from patients with systemic sclerosis (SSc) produce excessive amounts of endothelin-1 (ET-1), which is recognised as having vasoconstrictive properties and as having a potent mitogenic effect on fibroblasts Methods-Dermal fibroblasts were removed from 11 patients with SSc and from five normal controls (NC). The assay of ET-l protein was measured by an ELISA that used two anti-ET-1 antibodies. The gene expression of prepro ET-1 mRNA was evaluated by a reverse-transcriptase polymerase chain reaction (RT-PCR) method. Results-Levels of ET-1 protein were significantly higher in SSc fibroblast cultures than in those of normal fibroblasts (p < 0.01). The expression of prepro ET-1 mRNA was also higher in SSc fibroblasts than in normal fibroblasts. The addition of interleukin-lB (IL-1>) increased the production of ET-1 by fibroblasts. Conclusion-The findings indicate that the overproduction of ET-1 is a novel abnormal function in SSc fibroblasts, and that ET-1 induced by fibroblasts may play a role in the fibrosis and Raynaud's phenomenon of SSc.
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(Anni Rheum Dis 1994; 53: 506-5 10) Systemic sclerosis (SSc, scleroderma) is a connective tissue disease characterised mainly by fibrosis and endothelial damages. Although it is well known that Raynaud's phenomenon is an initial symptom in SSc patients, the mechanism underlying Raynaud's phenomenon remains to be clarified. Endothelin-1 (ET-1) is a vasoactive peptide isolated from the supernatant of serum free cultured endothelial cells,' and is believed to play an important role in the regulation of blood flow in microvascular beds.2 Because of its prolonged vasoconstrictor effect, it has been suggested that ET SSc fibroblasts have been reported to be associated with cytokine production,6 growth factor production,7 x proliferation,9 production of extracellular matrix components0 102 and adhesion molecule expression.'3 "14 However, ET-1 production by SSc fibroblast cultures has not as yet been examined. The purpose therefore of the present study is: (1) To determine if ET-1 production by fibroblasts from SSc patients is the same as that in healthy subjects, and (2) to examine the effect of interleukin-1 (IL-11 ), which is a potent regulator of ET-1 production by endothelial cells, on ET-1 production in human dermal fibroblasts.
Patients and methods

FIBROBLAST SOURCES AND CULTURING
Dermal fibroblasts were explanted from 11 patients with SSc ( In addition, ET-1 production by human umbilical vein endothelial cell (HUVEC) was examined using the same methods. The kinetics study of ET-1 production indicated that ET-1 production increased more rapidly and achieved higher levels (approximately 25-fold) in HUVEC than in human normal skin fibroblasts (fig 2) . 20 We also examined the level of ET-1 produced by 60- HUVEC in serum-free media and found that our data agreed with the previous reports. The autocrine or paracrine manner. In several studies revealed that ET stimulate proliferation and collagen tion in normal fibroblasts, mainly thr( vation of protein kinase C in the fibre These data suggest that the overpi of ET-1 offers a partial explan; the excessive collagen production fibroblasts.
Another result in the present stu finding that can augment the pi of ET-1 in human fibroblasts. In E report,22 SSc fibroblasts were si overrespond to IL-i 13. As expected the levels of ET-1 production inc IL-i were higher in SSc fibroblast than in those from normal subjects ( 
